Financing difficulties have plagued private enterprises for a long time. Emerging Fintech is expected to improve private enterprises' financing situation by enhancing the risk control in bank loans. This paper constructs the Fintech Policy Index and the Fintech index by text quantitative analysis and factor analysis method respectively. It selects the data of 96 private enterprises in China from 2010 to 2017 as samples, using Time-Varying Parameter State Space Model to explore how Fintech affect private enterprises' financing situation. The research shows that the elasticity coefficient of Fintech and private enterprises' financing development develops as W-type and has obvious stage characteristics. At present, the elasticity coefficient of China's Fintech and private enterprise financing is in the upward trend of W-type. Fintech is helping the private enterprises' financing, which is gradually to be realized.
Introduction
Under the economic background of de-leveraging, the problem of financing difficulties for private enterprises has become more conspicuous since 2018 in China. As far as bank lending channel is concerned, a considerable number of private enterprises could only raise limited funds due to their own size restrictions . Wen Xuezhou (2018) pointed that large banks are more inclined to lend to businesses that could provide adequate collateral, while private enterprises usually lack suitable collateral, so the funds raised by private enterprises in banks is often less than one year. Mr. Cheung Wai-li (2018) pointed that because the private enterprises' decisions are not transparent, the bank believes that lending to private enterprises is too risky. With the development of Internet Finance, more and more SMEs have begun to use Internet Finance as a new financing method to raise funds for enterprise development. Many scholars believe that the Internet has challenged the traditional financial financing structure and improved the financing efficiency of enterprises. Mishkin (1999) pointed that Internet had greatly improved the information asymmetry and widened the financing channels of enterprises. As technological advances reduce transaction costs, more financial intermediaries could obtain funds from investors, and enterprises could finance through different financial intermediaries. But the introduction of technology also brought great challenges to financial regulation. There are hidden concerns behind the rapid financing of Internet Finance. More specifically, due to the lack of regulatory entities, P2P network lending will cause private enterprises to fall into the trap of money laundering and illegal fund-raising. In addition , Li Jun (2015) pointed out that the management fee of P2P network platform had pushed up the financing cost of private enterprises. After entering 2016, Internet Finance has matured and introduced a broader concept -Fintech. The introduction of comprehensive supervision of Fintech provides a new solution to the problem of financing difficulties for private enterprises.
was related to the expansion of Internet Finance and shadow banking in previous years. The lack of Internet financial credit system and inadequate supervision of shadow banking had made the asset quality of private enterprises worse. At this point, bank lending will inevitably be more cautious. Wu Yuxiang (2018) pointed out that the governance of shadow banking would narrow the financing channels of private enterprises and SMEs, which would worsen the difficulty of financing private enterprises. Fintech has recently become a new angle of view to solve the financing difficulties of private enterprises . Wang Manman (2017) pointed out that banks should use Fintech to improve the accuracy of lending. Hu Xu (2018) pointed out that qualitative and accurate assessment of the internal capital chain needs of state-owned enterprises by means of Fintech was more conducive to resolving the problem of financing difficulties for private enterprises. And Zhao He（2016） proposed that the core competitiveness of Fintech was more effective financing. By introducing Fintech to its risk-control process, the banking industry could leverage its account capital and risk management advantages, which made the bank's internal information to the loan company clearer. At the same time, it pointed out that Fintech could enable non-bank financial institutions to innovate traditional financial financing models, so that financing services could truly penetrate private enterprises. Dai Xiangyun (2014) proposed the model of "park + credit guarantee + government discount" as a technology financial service platform to alleviate the financing difficulties of SMEs in Nanning, but this model could not be extended to other regions. Additionally, Wang Lihui (2017) analyzed from the perspective of game theory and proposes that Fintech could solve the problem of information asymmetry in the financing process of SMEs. However, this conclusion is limited to the analysis of two financing methods of P2P financing and crowd-funding financing; in addition, the article has formulated the premise hypothesis of macroeconomic stable operation, which is not conducive to the study of the impact of Fintech on private enterprises' financing in specific periods and lacks practical help for the government's introduction of policies.
It could be seen from the above literature that the existing research mainly focuses on the qualitative analysis of Fintech for private enterprises' financing. In the existing quantitative analysis, most of the literature ends with constructing a static model to measure the relationship between the two and lacks a phase relationship between the two in different years. Based on this, this paper chooses the State Space Model with Time-Varying Parameter characteristics, and dynamically measures the impact of Fintech development on China's national enterprises.
Method
From the perspective of Fintech, this paper constructs the Fintech policy index FPI and the Fintech index FI by factor analysis and text quantitative analysis and establishes the variable parameter space state model to the elastic coefficient. It is estimated that the empirical analysis of the impact of Fintech on the financing development of private enterprises in China.
Construct Index of FPI
This paper draws on the Cheng Xiang (2018) system construction method to construct the Fintech Policy Index (FPI). The specific steps are as follows:
First, statistics on the text of the Fintech policy: The text of the Fintech policy is the data collection object of this study, and the scope of collection is the policy related to Fintech issued by all government departments separately or jointly. Then, we use the "Chinese Law Search System" to set up 12 full-text search terms such as "Fintech", "Technology Innovation", "Technology Loan", and "Risk Investment" as the full-text search term, from 2010-2017. The year is searched. After screening and eliminating the collected policies, the total number of Fintech policies that were finally included in the study sample was 84,400.
Second, the analysis of the keywords of the policy text: This paper analyzes the keywords of the Fintech policy, each policy has one to three related keywords, summed up the "strategic planning", "technical loans" etc.12 keywords in total.
Third, the construction of FPI: We quantify the 12 key word frequency proposed in the previous article and determine the number of factors by means of factor analysis. According to the feature root is greater than 1, and the KMO test result is greater than 0.5, the factor is determined: technical support. In addition, since this paper focuses on the Fintech policy for private enterprise financing, the other two Fintech policy indicators are: loan financing, channel business. Table 1 shows the three major factors classified by financial function summarized in this paper, a total of 12.
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Get 2010-2017 Fintech Policy Index in table2. Table 2 shows that during 2010-2017, the FPI showed obvious phase characteristics, specifically:
In 2010-2014, the FPI index and the corresponding lending financing index showed a steady state. At this stage, Fintech is in a period of rapid development, the relevant risks have not been exposed, and the government encourages the development of Fintech;
In 2014-2015, the FPI index showed a downward trend. At this stage, as the risks of Fintech gradually emerged, both the FPI and the loan financing index have declined;
In 2015-2017, with the introduction of relevant laws and the implementation of regulatory bodies, the macro-development of Fintech has once again increased.
Construct Index of FI
This paper draws on the system construction method of Liu Yuan (2018) to construct the Fintech Index (FI). The specific steps are as follows:
Firstly, using word extraction and Baidu search engine, quantify the original vocabulary to calculate the keyword frequency of Fintech, and determine the number of factors by means of factor analysis; secondly, according to the feature root greater than 1, and the KMO test result is greater than 0.5, the technical support factor is determined; in addition, since the text focuses on the Fintech to the private enterprises' financing field, the other two Fintech index is: loan financing, channel business. This makes the index more targeted. Table 3 shows the three major factors classified by financial function summarized in this paper, a total of 15. Secondly, the Fintech Index (FI) takes the factor score as a weight and expresses the common factor as a linear combination of the original variables, and normalizes each data to 0~1, using the principle of maximum minimization, respectively, and the respective factors and synthetic indices. Perform 0-1 standardization, using the same formula (1) as mentioned before.
Get 2010-2017 Fintech index (FI) shown in the table 4. In 2010-2013, Fintech was in a period of rapid development and risk accumulation, and both FI and lending financing index showed an unsteady trend;
In 2013-2015, after the rapid development and risk accumulation in the early stage, Fintech gradually showed its defects. At this stage, both the FI and the loan financing index have declined;
In 2015-2017, with the introduction of relevant policies, the comprehensive combination of Fintech and financial supervision made the Fintech index rise steadily.
Apply the Time-Varying Parameter State Space Model
This paper is going to use the Time-Varying Parameter State Space Model to measure the degree of private enterprises' financing:
is the dependent variable, is the variable vector, β is estimated m×1 unknown parameter vector, is disturbing term. Regression model is as follows:
is Variable Parameter, get the Time Series Model AR(p), which is described as:
Plus, assumption( , ) ~ 0 0 , t=1, 2, 3…T
Neither nor are necessarily independent of each other, but from the average value of 0, the variance is of the normal distribution.
Do the Empirical Analysis and Test
This paper selects the annual data of 96 private enterprises in Jiangsu Province that are well-operated in 2010-2017 as a sample of research and selects bank loans in indirect financing as a proxy variable for measuring the financing level of private enterprises (y). The data comes from WIND Database. All continuous variables are treated with 1% tail processing. The FPI, which was constructed through the previous article, was chosen as the ijbm.ccsenet.org International Journal of Business and Management Vol. 14, No. 5; 2019 macro level of the degree of development of Fintech (x1). The Fintech index FI, which was constructed by the above, was chosen as the micro level of the degree of development of Fintech (x2).
Data Preprocessing
y, x1, and x2 belong to time series data, logarithm them to eliminate heteroscedasticity and perform unit root test: The unit root test analysis shows that there is a long-term stable equilibrium relationship between FPI and FI on the development of private enterprises in China.
Model Setting
A variable parameter space state model for establishing the Fintech policy index and the pulling effect of the Fintech index on private enterprise financing:
Measuring Equation:
State Equation:
In the definition of variable parameter model, the variable parameter model proposed by Pan Xiongfeng (2012), which is defined as:
@singal lny = c(1) + sv1 * lnx1 + sv2 * lnx2 + var = exp c(2) (7)
Results

Model Operation and Result Analysis
The results of the variable parameter space state model calculated by Eviews8.0 software are shown in Table 6 . It could be seen from Table 6 that the p values are all tested, so the model selection is correct. The following is a detailed analysis of the State Space Model:
(1) Elastic analysis of the Fintech policy index on the development of private enterprise financing. Business and Management Vol. 14, No. 5; 2019 have not yet been shown. The impact of the FinTech Index on the financing efficiency of private enterprises has gradually increased and reached its first peak in 2013. The main performance is that Fintech has broadened the financing channels for private enterprises, giving private enterprises the opportunity to finance from Internet financial institutions and reduce private ownership. Transaction costs of the company in the financing process.
After 2013, the Fintech risks erupt. During this time, many financial institutions, like shadow banks, went bankrupt and collapsed. At the same time, shadow banking and other online lending platforms close, which makes private enterprise oneself safety coefficient drops.
In 2016, CBRC issued interim measures for the Management of Business activities in Network Lending Information intermediaries, which opened the comprehensive supervision of Fintech. Based on this, the elastic coefficient of Fintech Index for private enterprises is rising step by step.
At present, the elastic coefficient of Fintech Index to the financing situation of private enterprises in China is in a rising stage of "W".
Discussion
This paper applies the State Space Model using data from 2010 to 2017 to demonstrate the relationship between the Fintech Index, Fintech Policy Index and the private enterprises' financing, the result shows that:
The elasticity between the Fintech Policy Index and private enterprise financing is developed as "W" trend, The relationship between Fintech and private enterprises' financing could be obtained by synthesizing the development of Fintech at macro and micro level, and the relationship between Fintech and private enterprises' financing could be obtained "W" type a trend. At present, Fintech could promote the development of private enterprises' financing.
In view of this periodic change, this paper puts forward the following policy suggestions:
Firstly, the government should strengthen the support for the directed development of Fintech, giving full play to the role of the government in mobilizing financial funds, and make use of the Fintech policy to guide private enterprises' financing.
Secondly, the government should speed up the implementation of Fintech Policy. Through the establishment of provincial and municipal government Fintech policies to promote the development of private enterprise financing performance goals, further reduce the policy lag effect, timely and effectively to help private enterprises out of the financing difficulties.
Finally, the government should further strengthen the supervision of Fintech and improve relevant laws and regulations in the process of implementing Fintech policy. Minimize the high leverage risk of Fintech, and ensure that network security, data security and privacy protection throughout the development of Fintech, thereby gradually smelting the volatility of Fintech, and playing the role of Fintech in financing private enterprises to guide.
